By the diversity of its soil and climatic factors, Morocco offers a flora particularly rich in aromatic and medicinal plants (MAP). In order to obtain the most information about the flora (flowering times, fruiting, harvesting and their main uses in traditional medicine), a study was conducted in the mountainous Khenifra region. A survey of users of MAP (rural population, herbalists arborists) has been undertaken and was completed by field observations and sampling at different stages of growth. The results showed a range of indigenous and diversified MAP belonging to 10 botanical families (Lamiaceae, Asteraceae, Rosaceae, Chenopodiaceae, Papaveraceae, Caryophyllaceae, Cupressaceae,
The use of medicinal and aromatic plants (MAP) in traditional medicine in Morocco is ancestral. However, their importance has blossomed because of their uses as herbal medicine, for aromatherapy, pharmacy and perfumery. The involvement of industries has encouraged the intensification and use of indigenous MAP. The exploitation of various species of MAP quickly becomes intense, both in Morocco and in most countries of the developing world. However, it does not come without negative impact on growth and development of the majority of the natural resources. Although the production of MAP in Morocco is rich and diverse [1] , the harvesting methods used are harmful and the exploitation of these natural resources is very abusive. Therefore, these facts might exert a direct impact on growth and development of the majority of spontaneous MAP localized both in mountainous areas, in the plateaus and plains of different Moroccan regions. Indeed, apart from some forest areas where MAP operating is more or less controlled by the Water and Forests Administration, those growing in other areas are subject to significant and rapid regression that could lead to their disappearance unless more concrete measures are taken immediately. This loss is also exacerbated by severe weather that has hit in recent years, especially the high frequency and severity of droughts, coupled with the high pressure of rural populations. These events have already begun to be felt in various regions of Morocco (Moulouya, Atlas, Rif, Middle Atlas, the high Atlas and the Oriental) for certain MAP species, such as pennyroyal, oregano, thyme, rosemary, myrtle, bay leaf, and wormwood, which are already becoming more scarce.
In order to identify and differentiate the main plant species of MAP growing in the Middle Atlas, this study was conducted to specify the effects of flowering period, fructification, and fruit picking, as well as their various modes of reproduction and main uses in traditional medicine.
Methodology:
The study was conducted in the Middle Atlas (Khenifra region), an area characterized by geological and edaphoclimatic conditions with a rich heritage and diverse natural flora of MAP. The study consisted, in addition to the surveys and collecting samples of MAP in different growing periods of the year, of interviews with users of MAP and herbalists located in this region of the Middle Atlas. The questionnaire was worked out to answer several questions which included, among others, determination of the fructification and the harvest period or periods (observed and actual) and ways of propagation of each species encountered. The long term effect of traditional harvesting techniques on the livelihoods of these MAP facing heavy exploitation and abuse was also addressed.
Statistical analysis:
Statistical analysis of data was performed using SPSS software. Species recorded in the Middle Atlas: By its geographical contrasts and ecological heterogeneity of its habitats, the Middle Atlas has a rich and diverse flora with a marked endemism. The list of main species encountered, their family, scientific, vernacular and English names, and traditional medicinal uses are presented in Table 1 . Results showed that among the ten botanical families encountered, the most important with respect to number of species were Lamiaceae (39.1%) and Asteraceae (21.7%).
Location and distribution: Flora recorded in the Middle
Atlas is very rich and diverse in terms of aromatic and medicinal plants. It varied, however, according to the area surveyed in this study ( Figure 1 ). For all species studied, the town of Ait Ishak had the highest number of MAP (20%), whereas the rural county of Tizi-n-talghamt had the lowest rate (2%). This difference in distribution and relative importance of these MAP ( Figure 2 ) is related to many factors among which are: (i) site location [for example, altitude, forests, plateaus, lowland], (ii) soil and climatic conditions for growth and development of each species in each area of the region, (iii) pressure being exerted by both humans and animals. In all cases, it seems that under the conditions of this study, thyme is the most represented in the Middle Atlas (20%), followed by pennyroyal (15%), white horehound (11%), and mint round (11%). Among the least represented species were those that are also endemic in the Middle Atlas, such as Rosmarinus officinalis, Artemisia herba alba and Anacyclus pyrethrum.
Flowering and fruiting of the major MAP:
In this mountain area, the flowering period of all the MAP species combined runs from February (2%), March-April (29%), May-June (47%), July-August (10%) to September (12%). The period of fruiting of the recorded species covered several months starting in April-May (17%) and ending in August-September (19%), with a peak in June-July (64%).
Harvest periods:
Throughout the Atlas region, the harvest of certain species depended upon the plant part (leaves, roots, flowers, stems) under consideration, and occurred in most cases in March-April (61%), but also, to a lesser extent, in the other months of spring and summer ( Figure  3 ).
Mode of propagation:
Our survey showed that seed was the most common way of propagation (53%), while 35% of surveyed people had no idea about this process.
Use in traditional medicine:
In general, the majority of the world's population use MAP as traditional medicines for its primary health care needs, mostly in the countryside, for the treatment of various diseases (for example, headache, stomach ache, bloating, diarrhea and diabetes).
Data of the survey are summarized in Table 1 . The results show the main practical uses in traditional local medicine of MAP species found in this region of the Middle Atlas. Many of these species are known to be active. Some are used with very specific goals in curative or preventive practice. For example, several MAP are used to treat the same disease. This is the case with rosemary, sage, thyme and oregano that are often used as antiseptics and advocated for relief of abdominal pain, stomach aches and fever. On the other hand, the same herb may be designed to treat different diseases. Lavender and wormseed are endowed with many virtues, but they are especially known for relieving period pains.
Most species of medicinal and aromatic plants encountered in the Middle Atlas were located in different areas. As a result, periods of flowering, fruiting and harvest are closely dependent, like those of crops, on several factors, including soil and climatic conditions of their habitat and their development. This is why for the same species of MAP, different times of onset of phonological stages were observed. Furthermore, as mentioned previously, the regression of some MAP, for example mugwort and rosemary and even the future disappearance of others, such as pyrethrum (Anacyclus pyrethrum), known as endemic, could be attributed to several factors, among which human Ethnobotanical study of Middle Atlas mountainous area Natural Product Communications Vol. 6 (10) 2011 1457 activity is more harmful than that of animals. Indeed, the abusive and destructive techniques of picking (uprooting) by humans contribute a lot to the degradation of the flora and thereby on the scarcity of the natural resources and biodiversity. With regard to animals, it is well accepted that in this region of the Middle Atlas, overgrazing is a very common practice. Thus, only protected areas against grazing or the use of distant and closed forests still provide favorable conditions for development, growth and regeneration of a variety of plant species, including MAP. In this study, Ait Ishak was the main town where the development and growth of all species of MAP were the most observed. On the contrary, Tizi-n-talghamt, a rural county town , , , showed the lowest number of MAP. This situation might be dramatic if urgent measures are not taken immediately by the Government. This is even more important because the income from the harvesting of certain MAP does not even benefit the local population.
Indeed, collectors from outside these areas are the ones that, in most cases, harvest these species at any growth stage of the plant. This practice does not leave sufficient time for the plants to complete their growing cycle and thus limits considerably their propagation and regeneration. It is obvious, therefore, that the future of MAP in this mountain area, as in other regions also, depends on the approach to be undertaken. It should involve all users of MAP (scientists, industry, local rural population, water and forests administration, producers, herbalists) to develop a strategy for rational and sustainable exploitation to prevent the accelerated erosion of biodiversity. Indeed, the market for essential oils (EO) is a flourishing sector, which offers interesting prospects for research in the future. As noted above, the mountain areas of the Middle Atlas have a wide range of MAP and thus offer new perspectives for EO. These are used in phytotherapy [2, 3] and aromatherapy [4, 5] , are listed in pharmacopoeia [6, 7] , and used also as biocides instead of synthetic pesticides [8] . The use of MAP in traditional medicine and as EO in modern medicine can provide resources to improve the living standards of the local population of this area. It is true that some ancestral knowledge already exists in this area, and small factories for the extraction of essential oils from indigenous (thyme, rosemary, etc.) and cultivated MAP (for example, geranium, marigold, officinal sage) exist already (Ben Khlil and Mâammar units at Khénifra). However, many steps should be undertaken to ensure that the local community would benefit from MAP. Firstly, the harvesting process should be organized and regulated. Secondly, harvesting of certain vulnerable, rare, and endangered species must be prohibited. These steps are some of the most necessary ways to preserve biodiversity. The contribution of research in this area will mostly focus on the domestication of some rare and endangered species. It is clear that MAP are adapted to a particular environment and each plant is subservient to a given biotope. Some experiments were undertaken to characterize the growth of Anacyclus pyrethrum and the results were very conclusive [9] . 
Conclusion

